I. INTRODUCTION
The discovery of superconductivity in Fe-based doped LaFeAsO (Ref. 1) with T c ¼ 26 K has stimulated further research into this area. To date the superconducting critical temperature, T c has been raised to 56 K by replacing La with other rare earth elements such as Ce, Pr, Nd, Sm or Gd. The FeAs-based family has further been expanded to include AE 1-x A x Fe 2 As 2 , 2, 3 AFeAs, 3, 4 FeSe, 5 and AFe 2 Se 2 6 (A¼Alkali metal and AE¼Alkaline Earth metal). It has been shown 7 that structural, electronic, and magnetic properties present in pnictides are also present in FeSe except that it has a lower critical temperature, T c $ 8 K. The absence of poisonous As atom and simplified structure of FeSe compound gives an opportunity to carry out the study on this system to understand the underlying phenomenon which leads to superconductivity in these layered compounds. Among various substitutions, 8 50% substitution of Te at the Se site has shown a maximum T c of around 15K. Despite having crystal structure similar to pnictides, the interstitial sites of the (Te, Se) layers in the FeSe compounds allow partial occupation of iron, resulting into non-stoichiometric composition Fe 1þy (Te, Se), 9 which shows a significant effect on the superconducting properties of this compound. Recently, it has been reported that the superconducting and magnetic properties of Fe y Se x Te 1-x not only depend on the Se-Te ratio but also strongly on the Fe content. 10 In the present work, we have investigated the effect of variation of Fe-content on the superconducting transition temperature (T c ), upper critical field (H c2 (0)) and irreversibility field (H irr ) of polycrystalline Fe x Se 1=2 Te 1=2 ( x = 0.95, 1.00, 1.05 and 1.10 ) samples.
II. EXPERIMENT
Polycrystalline samples with nominal compositions Fe x Se 1=2 Te 1=2 (x ¼ 0.95, 1.00, 1.05, 1.10) were synthesized using a two-step solid state reaction method. The appropriate amount of Fe (Alfa Aesar 99.99%), Se (Alfa Aesar 99.9%), and Te (Alfa Aesar 99.99%) were weighed and ground in a glovebox having Ar atmosphere. The resulting powder was pressed into rectangular pellets. The pellets were sealed in an evacuated (10 À5 Torr) quartz tube and kept in the furnace for 20 h at 650 C. The samples obtained were reground and again pressed into pellets. After sealing them again in evacuated quartz tube, the samples were sintered at 700 C for 30 h followed by annealing at 400 C for 30 h to stabilize the tetragonal PbO structure. Samples thus obtained were characterized for phase and structure by means of X-ray diffraction (XRD). Resistivity measurements were carried out using the four probe technique in the temperature range 3-300 K in applied magnetic fields (0-8 T) using the physical property measuring system (PPMS). The DC magnetic measurements were carried out by a vibrating sample magnetometer in a PPMS (Quantum Design). The elemental analysis of the samples was carried out using energy-dispersive X-ray analyzer (EDAX' TSL, AMETEK) coupled with the FE-SEM. EDAX data indicate that all samples are in proper composition within the experimental error (see Table I ). Author to whom correspondence should be addressed. Electronic mail: gdvarfph@iitr.ernet.in.
III. RESULTS AND DISCUSSION
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room temperature. The majority of the diffraction peaks have been indexed with the tetragonal structure having space group P4=nmm. In the XRD pattern of the Fe deficient Fe 0.95 Se 1=2 Te 1=2 sample few XRD peaks correspond to impurity phases Fe 7 Se 8 . The peaks corresponding to Fe 7 Se 8 phase disappear with increasing Fe content in the sample. The variations of lattice constants a and c with Fe content in the samples are shown in the inset of Fig. 1 . The temperature dependence of resistivity (q) of Fe x Se 1=2 Te 1=2 (x ¼ 0.95, 1.00, 1.05, and 1.10) samples is shown in Fig. 2 . The q-T plots of samples x ¼ 0.95, 1.00, and 1.05 show curved temperature dependence in the normal state above the superconducting transition temperature. This kind of behavior in temperature dependence of resistivity has also been seen in the other Te doped FeSe compounds. 11 The sample Fe 1.10 Se 1=2 Te 1=2 , however, shows semiconducting behavior in the whole temperature region above T onset c
. A logarithmic behavior is seen in Fe 1.10 Se 1=2 Te 1=2 below 100 K in the semiconducting region before the onset of superconductivity which indicate the presence of weakly localized electronic states. 12 This shows that the increased Fe content gives rise to weakly localized electronic states in the system. From the zero field q-T plots, the zero resistance temperatures, T Fig. 2 . Thus, the magnetic measurement shows that the samples with x > 1.00 have small superconducting volume as compared to the samples with x 1.00. Similar results have been reported by other groups. 12, 13 This shows that the superconductivity in the Fe x (-Se,Te) compound depends strongly on the Fe content. From  Fig. 2 it is also seen that the normal state resistivity continuously decreases with increasing the Fe content. This is possibly due to the excess Fe present at the octahedral sites which acts as electron donor and thus increasing the charge carrier density and hence decreasing the resistivity. 14 To study the effect of variation of Fe content on upper critical field, H c2 and irreversible field, H irr the temperature dependence of resistivity in the superconducting transition region has been measured in applied magnetic fields in the range 0-8 T. The field dependent transitions of sample x ¼ 1.00 are shown in the inset of Fig. 2 . From the field dependent q-T plots it has been found that critical temperature T c shifts toward lower temperature with the application of magnetic field, indicating the suppression of superconductivity on applying magnetic field. H c2 (T) and H irr (T) are estimated using the criterion 90% and 10% of normal state resistivity q n (H,T), respectively. In Fig. 3 , we plot both H c2 and H irr as a function of temperature. The upper critical field at 0 K, H c2 (0) has been estimated using the Werthamer-Helfand-Hohenberg (WHH) formula, may be correlated with the strong disorder induced by introducing excess iron in the conducting layer. From H c2 (0), zero-temperature coherence length n(0) can be calculated using GL formula, 16, 17 The superconducting transition width is $2 K for all the samples except for x ¼ 0.95 for which it is $4 K. The higher value of transition width for x ¼ 0.95 is possibly due to the presence of more impurity phases, as seen from XRD result, causing large scattering centers. Furthermore, the broadening in the transition increases with the application of magnetic field. This magnetoresistive broadening can be ascribed to the TAFF of the vortices. The activation energy for this TAFF is found using the Arrhenius law, [17] [18] [19] q ¼ q 0 exp(ÀU 0 =K B T), where q 0 is the normal state resistivity and U 0 is the activation energy of the flux flow. In Fig. 4 , we show the Arrhenius plot of the resistivity (log q versus 100=T) with applied magnetic fields. The straight part above the T zero c of the log qÀ100=T curves represents the TAFF regime and its slope gives the value of activation energy U 0 of flux-flow. The linear fitting of the experimental data gives the values of U 0 ranging between 25 and 91 K for x ¼ 0.95 À 1.10 in magnetic field of 1 T and between 15 and 60 K in magnetic field of 8 T. The small values of activation energy in comparison to cuprates, indicates very small intrinsic pinning in these compounds. The order of magnitude of U 0 is similar to the reported for other such materials. 20 We also observe that the variation of H irr with x is similar to the variation of U 0 with x at a particular magnetic field. This suggests that pinning of flux lines first increases with x up to x ¼ 1.00 and then after it starts decreasing with increasing x.
IV. CONCLUSIONS
To conclude, we have found that the superconducting properties of the compound, Fe x Se 1=2 Te 1=2 depend strongly on the Fe content. In the present case highest values of T zero c , H c2 (0), and H irr have been found for x ¼ 1.00. The excess iron present at the octahedral sites donates electron to the FeSe=Te site, due to which normal state resistivity decreases. The observed logarithmic behavior for the composition x ¼ 1.10 indicates the formation of localized electronic states with increased Fe content in Fe x Se 1=2 Te 1=2 . The disorder created in the conducting layers gives rise to decreased activation energy and hence increased penetration depth. 
